A cell-based model of HCV-negative-strand RNA replication utilizing a chimeric hepatitis C virus/reporter RNA template.
The inability of hepatitis C virus (HCV) to replicate in cell culture has hindered the discovery of antiviral agents against this virus. One of the biggest challenges has been to find a model that allows one to easily and accurately quantify the level of HCV RNA replication that is occurring inside the cell. In an attempt to solve this problem, we have created a plasmid pMJ050 that encodes a chimeric 'HCV-like' RNA that can act as a reporter for HCV RNA replication. This RNA consists of an antisense copy of the firefly luciferase sequence flanked by the 5' and 3' untranslated regions of the negative strand of the HCV RNA. If, in cells that contain functional HCV proteins, the chimeric RNA is recognized as a substrate for the viral RNA-dependent RNA polymerase, the chimeric RNA will be transcribed into the complementary strand. This RNA has a 5' HCV internal ribosome entry site and the luciferase sequence in the coding orientation, allowing translation of the RNA into biologically active luciferase. When pMJ050 was transfected into a cell line that is stably transfected with a cDNA copy of the HCV 1b genome, luciferase was produced in a manner that was dependent upon the presence of at least a functional HCV RNA-dependent RNA polymerase. In addition, we constructed a cell line, 293B4alpha that constitutively produced luciferase in response to the presence of functional HCV proteins. This system permits the accurate determination of the level of HCV RNA replication by the quantification of luciferase.